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Quotes for the Cost Analysis Profession

m “Forecasting is very difficult, especially if it’s about the
future.” - Mark Twain

m “Statistics: The only science that enables different
experts using the same figures to draw different
conclusions.” - Evan Esar

m “As far as the laws of mathematics refer to reality, they
are not certain; and as far as they are certain, they do
not refer to reality.” - Albert Einstein

m “An economist is an expert who will know tomorrow why
the things he predicted yesterday didn't happen today.” -
Laurence J. Peter
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Address Unrealistic Assumptions

ARE THE THEYRE
ASSUMPTIONS AS REAL
REALISTIC? AS YOUR
) GOCD

HOW MUCH CONFIDENCE
DO YOU HAVE IN YOUR
COST PROJECTIONS?

I TRUST THEM
LIKE I TRUST
YOu.

|

JUDGMENT.

Dilbertcom DilbertCaroonist@gmail.com

[-S-]] =30l Scon Adams, Inc./Dist. by UFS, Inc

[

Lesson Learned: If asked/forced to use unrealistic assumptions, it is recommended to
include a corresponding cost and/or schedule risk and calculate necessary cost reserves
(UFE) in the estimate package. Make sure your documentation package tells the whole story.

I DID THE ANALYSIS /THEN T APPLIED SHALL I BEGIN
USING YOUR BAD YOUR FLAWED DISILLUSIONING
ASSUMPTIONS. LOGIC AND THE TEAM?
ARRIVED AT YOUR
y PREDETERMINED THIS NEEDS]

ija:pg © 2000 United Feature Syadicate, inc

_www.dilbert.com scottadams B a0 com

[A PIE CHART.
\ )
[ &) \!
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Protect t

ne Message

CAM I GET A ROUGH
COST ESTIMATE FOR
THE DESIGM PHASET

| |

DECISIONS WILL BE
MADE. PEOPLE WJILL
GET HURT

MO, T DONT
TRUST YOU WITH
MUMBERS.

)

B0 Soolt Adema, inG, Tk By UFS, 6.

YOURE THE KIND OF
GUY LJHO LJILL REMOVE
USEFUL QUALIFIERS
AND DISTRIBUTE A
FIGURE AS IF IT IS5
TRUE TN ALL CASES.

FOR EVERYOME'S SAKE,
THE SAFEST THING I
CAM DO IS MAKE AM
ANMNOYING HUMMING
SOUMD UNMTILYOU GO
ALJAY.

HUMMMMM —
PMMMIMMIMMMM -

MMM

LA ]

MAKING PEOPLE GO
ALUJAY,

=
HALF OF LIFE IS }

Lesson Learned: In presentations, include key assumptions on the
same page as your estimate if needed to protect your message when
there is a potential future use of that page in other presentations.
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Initial Im

oressions Last

I WEED A COST

ESTIMATE ON

YOUR PROJECT.
C]Wv

I/

/
)
)

B-rrnilly  BODT TR RS KO COR

I HAVE MO TDEA.
I HAVEM'T EVEN

REQUIREMENTS.

GATHERED THE USER

|

"

\ “1& =
v,
ﬂ

DONT WORRY, T
LJONT HOLD ou
TO THE ESTIMATE.

& Poa7 &nnﬂ.nu-u. . MTeel by UFE, Ine

YES YOU WITLL.
¥OU WILL PUT IT
IMN THE PLAM, FORGET
LJE HAD THIS
CONVERSATION, AND
FIRE ME LIHEN 1 GO
OVER BUDGET,

L1
“

[GIU‘E ME & MUMBER

OR ILL FIRE “OU
RIGHT MOL.

|

N &

DOLLARS

OEAY, TT WILL

I

[C'DET TEM MILLIDH}

IF ¥ou
ALREADY
KMOW THE
COST, WRKY
BRE YOU
kiErKING ME?

W 1 OO

IS INPUT
SUPPOSED
TO FEEL
THIS BADY

S0 YOULL

FEEL LIKE
YOU HAD
TNPUT,

Lesson Learned: Don’t offer initial cost estimates if requirements or
a technical description is not provided. If you must, make it a worst
case, not-to-exceed number with accompanying key assumptions.
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Fighting “Culture”

£ c
I NEED A DESCRIPTION |£| THE PROJECT UNCER- || YOU THAT
OF YOUR PROJECT AND | 2| TAINTY PRINCIPLE SAYS|:| JUST oo -
ITS PROJECTED COST. |g| THAT IF YOU UNDER-  |3] MADE  CSHEo™ o
3| STAND A PROJECT, YOU |+ THAT oo
f — 5| WON'T KNOW ITS COST, |i -
ImpocsInLe. || AND VICE VERSA.

; |
B L Bl

www.dilbert.com

glelo3

Observation: Many NASA research engineers who started
before FY1996 often avoid providing details for planning and
estimating. The reduction of directed work and the need to
plan to today’s standards is uncomfortable for many of them.
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Impress More Than Your Customer

DILBERT BY SCOTT ADAMS

YES, BECAUSE 1
KENOW LUHAT HAPPENS |
IN THE FUTURE.

\

I DIDN'T THINK I
COULD ACCURATELY
PREDICT THE FUTURE
UNTIL YOU TRUSTED
ME TO PUT THIS
BUDGET TOGETHER,

I THOUGHT THERE
WERE TOOD MANY
VARIABLES TO KNOWJ
HOWJ THINGS WILL
TURN OUT.

DO THESE COST i
ESTIMATES INCLUDE
EVERYTHING?

il .com

=

& 27 Scott Adame. bnc Tiist. by Andrenws. Mobbeal

DilpertCartoonist@gm

- LWJATT. .. T
GETTING ANOTHER

MESSAGE FROM
THE FUTURE.

OF COURSE
IT DOES.
SOUNDS [ TRUST YOUR
INSTINCTS.

IT SAYS TO RAISE
THE SOFTWARE
BUDGET BY NINE

DOLLARS.

BUT I DEFER TO |
YOUR SUPERIOR
OPINION.

wwwe.dilbert.com

|
i
r

Observation: “An ounce of appearance is worth a pound of performance”
should be verified when using cost/schedule tools. A good reflection of quality
in an estimate package is that it can pass a peer review and is documented at

a level to allow an independent estimator to recreate the product.
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Avoid Point Estimates

THEYRE HALFWAY
m”aﬁgﬁfﬂs BETWEEN A LUCID ILL CALL
REALISTIC OR DREAM AND A THEM “MOST
OPTIMISTIC? NEAR—-DEATH LIKELY.”
HALLUCINATION,

Dilbericom  DilbertCarioconist@gmail.com

T+ o3l Scon Adarms, . Dl by Unksnal Ucick

Best Practice/NPR Requirement: Cost and schedule
estimates should be risk-informed beginning in Phase A
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Using Engineering Estimates

Some experts have no problem providing an estimate...

I NEED A BUDGET OKAY MY YOU DON'T
ESTIMATE FOR MY EETII‘*’,\ ATE KNOLWJ
PROJECT. BUT I DON'T 15 3 583 729 ANYTHING
HAVE A SCOPE OR A s ABOUT MY
DESIGN FOR IT YET. PROJECT.

)

Dilbericom DilberftCaroonisti@gmail com

3709 o20095con Adams, Inc./Dist. by UFS, Inc.

THAT
MAKES
TWO OF
UsS.

J

Lesson Learned: Early project engineering estimates from
subject matter experts are often 2-4 times too low.
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Ask For a Basis of Estimate

I DIDNT HAVE ANY

ACCURATE NUMBERS

S0 T JUST MADE UP
( THIS ONE.

i
7 4,639,873

!d:)

scottadams@acl.com

www.dilbert.com

STUDIES HAVE SHOWN
THAT ACCURATE
NUMBERS ARENT ANY
MORE USEFUL THAN THE
ONES YOU MAKE UP.

)

T

5808 ©2008Scott Adams, Inc./Dist. by UFS, Inc.

HOW
MANY
STUDIES
SHOWED
THAT?

>

b

EIGHITNY
SEVEN.

(

Observation: Many project hardware procurement
engineering estimates are not supported by any real data,
historical analogies, or independent parametric estimates.
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Planning to a Fixed Budget

—

Listen Up! | Think -
We Need A Bit More

T L Detail — Right Here. R
o IR o ) B s bzt 3 %ﬂ & '
it R e oK . | S H
R ~1 . 3 1 N 4 ‘ o iy - mu F@©“@ Fl N l
: T Oceurs

_—

For research/technology development projects with fixed budgets where the scope
for all years may not be well-defined, planning rigor should be applied for all known
scope with summary planning packages identified for the remaining budget
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Estimating to a Fixed Budget

COST TO DEVELOP OUR
HEXT GEMERATION

HOLS MUCH WJIILL IT
PRODUCTY

E-masilt SODTTADAMSS ADL SR

IT WILL COST
LIHATEVER YOU PUT
IN THE BUDGET.

Z

g\

HOW) MUCH
SHOWLD I PUT TN
THE BURGET?

© P00 Scolt Adama, ing. Dt ty UFS, inc

HUMBER YOU THIME

ASK FOR THE BIGGEST
WILL GET APPROVED.

BUILD E:GMETHING
GREAT.

A\

IF WE GET A LOT
OF MOMEY LIE 'EF'.H

IF WIE DOMT GET MUCH
MONEY LIE CAN BUTILD
SOMETHIMNG LAME, AND
COMPEMSATE FOR THE
LACK OF QUALLITY BY
LY IMG MORE VIGOR -
OUsLY THAN USUAL.

TLL ATM LOW
S0 1 DON'T GET
YELLED AT DURING
THE EXECUTIVE
BUDGET MEETIMG.

| A

IR

: | LouLe

i

~ T REMEMBER A
TIME WHEN THIS

qs SORT OF THING
WOULD HAUNT ME Jr

Project estimating to a fixed budget should not change the method or rigor
used to prepare the estimate — Detailed planning will allow for easier
identification of what work can be accomplished for a given budget

NASA Glenn Research Center
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Using Vendor ROMs/RFI Responses

THIS INVOICE 15 FOR
TWICE AS MUCH AS
YOUR BID.

Dilbertcom DilberCarioconist@gmail.com

DUH. YOU WOULDNT
HAVE GIVEN US THE JOB
IF WE TOLD YOU HOW
MUCH IT WAS REALLY
GOING TO COST.

IF IT MAKES YOU FEEL
ANY BETTER, ALL OF THE
OTHER BIDDERS LIED
TOO. WERE JUST
BETTER AT IT.

131109 02009 Scon Adams, Inc./Dist. by UFS, Ing.

Lesson Learned: Use Contractor/Vendor ROM estimates
or RFI response estimates with caution in project
estimates. Experience shows they are often significantly
lower than formal proposal inputs and final actual costs.
Differences are greater in sole-source situations.
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Cost Plus/Fixed Price Contracts

DILBERT BY SCOTT ADAMS

I FORGOT A FEW YES, BUT NOW THE
THE GEAL CUE THINGS ON THE FIRST o B e i VENDOR SELECTION IS
AGREED ON. ESTIMATE, BUT YOU Al THE LOLEST DONE AND IT LOULD
NEED THEM. PRICE BE TOO MUCH TROUBLE
: FOR YOU TO START

OVER.

DilbertCartoonist@gmail.com

" B
© 2015 Scott Adams, InG. /ot by Universal Ugicic

IT MIGHT EVEN YOU COULD GO TO GAAAIII T HAVE NO “ g
DAMAGE YOUR THE SECOND-HIGHEST CHOICE! THIS IS (‘”E CALL I]: E“LEE-)
CAREER BECAUSE i BLACKMAIL, NOT
YOU DELAYED THE GUYS WOULD DO THE COMMERCE! 5 I1L NEED ALL |
PROTECT. SAME THING TO YOU. b THE CASH IN YOUR
N E WALLET, TOO. |
g
=
=

==

Lesson Learned: Understand the risk associated with your
project’s contractor proposal responses (especially fixed
price) and factor it into the assessment of project reserves

&5
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Proposal Support Estimating

“Pricing to Win”

I GATHERED ALL THE
PADDED COST ESTI-
MATES FROM THE LIARS
AND SCOUNDRELS

I'M ASHAMED TO CALL
CO-WORKERS.

www.dilbert.com scottadams®acl.com

THATS OKAY. 1

USUALLY IGNORE OUR
COST ESTIMATES AND
MAKE BID PROPOSALS
THAT 1 THINK
LJILL WIN.

i f]| ge & 2001 United Feslure Syndicale, Inc

I GATHER INACCURATE
DATA FOR A LIVING.
LUCKILY NO ONE

USES 1IT.

/} YOUR GLASS
IS HALF FULL.

Or Not - Try not to get discouraged in the process

I NEED YOUR COST
ESTIMATES FOR MY
BID PROPOSAL.

') A BILLION
DOLLARS.
% ﬁm&l)

www.dilberi.com  scoltadams®aolcom

THAT SOUNDS HIGH
FOR ADMINISTRATIVE
OVERHEAD.

| IF YOU ALREADY
KNOW THE COST,
LWHY ASK ME?

¥ O

tad Festure Sy~dicets. Inc

i dfes & 2001 Uni

YOU'LL 1 LIKE

MAKE US 710 THINK
LOSE THE OF IT AS

BID. WINNING

LESS
WORK.

[

E
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Schedule Uncertainty

IN A PERFECT WIORLD
THE PROJECT WOULD

TAKE EIGHT MONTHS.

wern.dllbertcom  sconadams@anl.com

BUT BASED ON PAST
PROJECTS IN THIS
COMPANY, T APPLIED
A 15 INCOMPETENCE
MULTIPLIER.

AND THEN T APPLIED
AN L.LULL.F OF B.3.

L‘fIHG

.
e L., F 7 L..,JE ASEL
I.-—"’ FACTOR.

3iiloa. © 2002 United Peatsre Syndicate, inc.

Observation/NPR Requirement: Identify and include
known schedule risks and uncertainty early in your
schedule development process to help assess needs for
schedule margin and related cost reserves

NASA Glenn Research Center
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You Might be an Old Cost Estimator if...

NASA Glenn Research Center 2019 NASA Cost and Schedule Symposium 18



You Might be an Old Cost Estimator if...

You showed up for your first job after
college at a shuttle contractor and
they were still talking about the first
shuttle launch two months earlier

'.:, f;l-::‘ '"-r . wilt.
“ April 12,1981 ¥

Your initial use of the PRICE

model involved a dial-up modem |
and careful attention to spaces .
between your inputs

ISOMEONE'S ON THEPHONE

1| GANT USETHE;
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You Might be an Old Cost Estimator if...

NASA HQ BASELINE DESIGN RISK/RESERVE MODEL
RISK
INPUT  PROJECT NAME: SSF FACTOR WEIGHT = VALUE

Your initial cost risk tool to ™ ™"t oorans vesres o o owre 7m0

TARGET ESTIMATE (TE) AT COMPLETE: 1000
determine cost reserves F e
DU DESIGN UNIQUENESS [ 5] 02 = | 1]
was the HQs Werner Gruhl = wemses comuaoon.om e ——
. SEIT SYSTEMS ENG / INTEGRATION & TEST DIFFICULTY [ 5] 02] = | 1]
R IS k/ Rese rve M Od e I 0sC ORGANIZATIONAL STRUCTURAL COMPLICATIONS | 5] 01l = | 0.5]
CDR CONCURRENT DEVELOPMENT REQUIREMENTS [ 5] 0.05] = | 0.25]
EB EXPERIENCE BASE (CENTER & CONTRACTOR) [ 5] 0.05] = | 0.25]
RRS BASELINE DESIGN RISK/RESERVE SCORE 1.0
RISK FACTOR GUIDE HIGH MEDIUM LOW RESERVE
RRS FACTOR |RANGE CONF. LEVEL
PDT' 2%=20 7%=8  10%=3 84% 95%
DU 15 5 3 05 2025 [ +10% " +20%
HSC 15 5 3 56 2530 [ +12% " +24%
SEIT 15 5 3 6-8 30-40 [ +13% " +26%
0sc 10 5 3 8-10 4050 [ +15% " +30%
CDR 10 5 3 10-13 50-60 [ +20% © +40%
EB 3 5 10 13-16 60-80 [ +20% " +40%
RRS SCORE 4.4
CONVERTED TO RESERVE FACTOR 20|%
RANGE CONF LEVEL (AT 84% OR 95%) 10]%
BASELINE DESIGN RISK/RESERVE PERCENTAGE: 30[%

You've been on the job at NASA for 5 Presidents (3 two-
termers), 10 NASA Administrators (including acting), and 7
GRC Center Directors
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You Might be an Old Cost Estimator if...

You keep experiencing a feeling of déja vu:

- 1989 - George H. W. Bush - Space Exploration Initiative -
“a journey into tomorrow - a journey to another planet - a
manned mission to Mars”

- 1996 - Bill Clinton - Cancels SEI - “human mission to
Mars was too expensive”

- 2004 - George W. Bush - Vision for Space Exploration -
Constellation Program -“"we will then be ready to take the
next steps of space exploration: human missions to Mars
and to worlds beyond”

- 2010 - Barack Obama - Cancels Constellation Program

- 2018 - Donald Trump - Space Exploration Initiative -
“send American astronauts back to the Moon, and
eventually Mars”
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You Might be an Old Cost Estimator if...

You feel comfortable saying what you really think
without worrying about the consequences...

NASA Glenn Research Center

2019 NASA Cost and Schedule Symposium
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8l  ANY TIME YOU ASK | PULL THE
wanhIsISA N |E| FoR cosTEsTIMATES, 3| NUMBERS gnve The

2 § I PUSH THE BUTTON % OUT OF ONE THING.

§ AND IT GUIDES ME. ; YOUR. . . (

| —

g :

5 5

; il

|

2 =3

a <
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Suggestions for All Analysts

m Don’t be narrowly focused

- Obtain a general knowledge of related fields (cost, schedule, risk, EVM)
through project experience, training, self-study, etc.

- Understand what the Rpro rammatic requirements are for different
types of projects (NPR 7120.X, NPR 7123, etc.)

- Learn about the project technologies involved in your assignments as
well as other related NASA projects

- Accept assignments outside your “primary” responsibilities — work
proposals, take a detail, work on a Standing Review Board or Source
Evaluation Board, etc.

m Learn the “history” of your Center’s projects as well as other pro&ects
— ONCE, CADRe, REDSTAR, Center archives (PM/engineer’s desks)

m Learn the tools and how to use them properly - GIGO applies to our
cost and schedule tools as well

m Continue to “evolve” - Always try to improve upon what you’ve done
or others have done before

m Seek out collaborations with your Center co-workers and peers at
other Centers - Don’t be afraid to ask for help and let others make
you look good
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